when you call (in your home area, in
extended home areas, in a variety of
“roaming” areas away from your home
base), and where you're calling to
(across town, outside your home zone,
in-state, across the country).

Sales representatives often try to
help shoppers choose a plan by asking
“Where will you be using your phone
most of the time?” or “How long will
your calls be?” But because the very
reason for having a cell phone in the
first place is to give you a way to com-
municate at times that are inherently
unpredictable, such questions can be
answered only in the most general way.

Finding the best deal

We gathered data on some 200
plans available in the natdon’s top 20
markets. Qur aim was to find the
most economical plan offered by each
wireless service provider in each market
-—whether cellular or PCS. (For a
description of how they differ, see
below.) Each of the 14 companies

whose plans we scrutinized hold oper-
atng licenses and own transmission
equipment in several markets, with one
exception: MCI, the long-distance
phone company, purchases
access time from other

sulting firm, that typical customer is
billed for 42 minutes of calls per
month—17 of them during peak
hours, 23 off-peak, and a scant twe
minutes while roaming
(calling from outside of

companies and resells it. ;hn:’w'"m::'m"y the home area).
Together, the companies to stl; ::r.wwdl' Our analysis focuses
we surveyed serve more Soon after the on the total monthly cost
than 25 million customers year 2000, industry of calling, because that
and dominate nearly 70  @xperts predict, is the greatest unknown
f the market. Mom, Oad, and in the purchase equation.
percent o the Sids will each P q
By itself, none of the have a personal We applied monthly ac-
pricing information de- cell phone. cess and per-minute fees

scribed in the plans—

per-minute charges, roam-

ing rates, monthly access fees—says
much about the ultimate cost to con-
sumers. These numbers reveal their
true wallet impact only when they're
applied to actual usage patterns. So we
plugged the price details into the real-
world behavior of the average sub-
scriber currently buying cell-phone
service for personal, not business, use.
According to the MTA-EMCI con-

Cellular phones vs. PCS

They're called celluiar “phones,” but in fact they are two-way
radios operating at frequencies between 824 and 834 Megahertz
{MHz). Now, there is a rival technology called Personal
Communications Service (PCS), recently approved by the Federal
Communications Commission. PCS units look like cell phones,
and they, too, send and receive radio-band signals (though at the
higher range of 1850 to 1990 MHz). For all practical purposes, they
function in pretty much the same way—but not ali cellular and
PCS units are the same in many important details.
Most cellular phones now in service operate by conventional
analog technology to transmit and receive signals, All PCS units
and some cellular handsets use digital technology, and so are
able to deliver short e-mail messages, paging servi

to our model customer’s

bill, making sure to give
credit for any minutes of calling time
that may be included as partof a plan.
We also added in any sneaky sur-
charges—such as an insidious $4.95
“roaming administration fee” South-
western Bell slaps on its St. Louis-area
customers any month they use roam-
ing services. Temporary promotons
were not factored in because of their
fleeting nature; and supplemental

headline news items. But these extra features won't work if you're
travelling outside of a digital network service area; you'll be able
to make and receive non-digital phone calls only if your handset
is equipped to function both in a digital or an analog mode.
Before you buy the technical virtuosity of PCS or digital cellular,
you have to ask questions. Begin by investigating where your
phone will and will not work. There are three distinct
digital wireless technologies (known in the industry
as “TDMA,” “CDMA," and “GSM”), and equipment
that works on one technology doesn’t work on the
others. Thus, PCS units that operate on Sprint’s network
aren‘t compatible with those on AT&T Wireless’,
and AT&T Wireless’ won't work on PrimeCo's net.

Moreover, not all of the networks permit
nationwide digital calling. The AT&T Wireless
and Southwestern Bell TDMA networks are
largely in place, though digital subscribers
can't yet receive e-mail or pages from every
location, Sprint won't launch its $3-billion
system nationally until later this year, and a
~- national GSM network won't be fully in place
- until around 2005.

As the networks develop, the distinction
between *PCS” and “cellular” should eventually
disappear. Meanwhile, the emergence of
PCS is bringing welcome new competition

~"to mobile telephony—as many as four new
~ service providers to markets that Federal law
had previously limited to just twa cellular
licensees, That opening up of competition
accounts for the recent sharp drop in rates for
both traditional cellular and PCS services.
Forecasters project that as rivalry continues
to heat up, prices will fall by 25 percent over
the coming five years.
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charges for such add-on features as
voice-activated dialing, voice mail,
roadside assistance, and paging were
not weighed, because, industry sources
say, most customers don’t use them.

Our calculadons disclosed which
was the least expensive plan offered by
each company serving the typical sub-
scriber in the metro regions. We then
ranked the plans by total monthly cost
from most economical to most expen-
sive. (See “The price of cellular service,
city by city,” page 15.)

The results are revealing. Prices for
the least costly plans range from a low
of $23.75 per month offered by the
Sprint Specrum Talk 15 plan in
Baltimore/VVashington, D.C. to a high
of 560.19 for the MCI One plan in
Los Angeles. Ameritech and AT&T
Wireless emerge as the companies of-
tering the greatest number of best
deals, each topping the list in four of
the markets. They are closely fol-
lowed by AirTouch, the leader in
three others. MCI mrned out to be
the highest-cost provider in 17 of the
18 listed markets where it operates.

Within each market, there’s a wide
gap between the lowest and highest
cost plans we analvzed; choosing the
cheapest one can save you anywhere
from 13 to 50 percent. Indeed, based
on these calculations, our model cus-
tomer could save S36 to 5287 per vear
among the best plans offered by dif-
ferent companies in the same city.

Recommendations

If you're thinking of signing up for
cellular service, take dme to work out
carefully how big vour monthly bill is
likely to be. Check, too, to see that
the plan vou are considering includes
service in the areas where you travel
most frequendy at its lowest-cost
“home area” rates. (See “Cell-phone
bills: A glossary,” on the next page.)

If possible, begin by trving out a
plan that doesn’t require you to com-
mit to a long-term contract and has
no early termination penalty, so you
can cancel if vou decide the service
doesn’t suit your needs. Once you've
made vour choice of provider, moni-
tor closely how vou use the service.
Some other important considerations
to keep in mind:

¢ Watch out for “freebies.” Offers
of an introductory allowance of “free”
minutes of airdme when vou sign up
can be endcing to new cellular sub-
scribers, but weat them warily. The
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Cell-phone bhills A glossary

Monthly access charge. The basic
monthly fee you will be expected to pay
your carrier to maintain your wireless
account. Access charges typically range
from around $15 to as much as several
hundred dollars a month, depending
mainly on how much airtime
isincluded.

Airtime charges. The cost for
that portion of the time you spend
on the phone when your transmission
signal travels between your wireless
phone and the cellular station that
sends and receives it. These charges
typically run from around 20 cents
to $1 per minute, and you incur
them whether you initiate or receive
the call.

Landiine charges. The charge
you incur when your call is passed
from a cellular station to a regular
phone line. You pay these charges,
which usually go from 5 cents to 12
cents per minute, even when you
are making cellular calls that are
part of the basic monthly service
or when making “free” weekend
cell-phone calls.

Included minutes. Time usable
each month under your rate plan for
which you pay no additional per-
minute charges for airtime. Generally,
the higher your monthly access charge,
the more included minutes you get.

But these minutes are usually limited
to calls made from {or received) within
your home area.

Peak time. The higher-priced
calling periods encompassing
weekday business hours when most
people want to use the phone,
generally from 7 a.m.to 9 p.m., but
sometimes as early as 6 a.m. and
as late as 10 p.m.

Off-peak time. Periods of slack
demand for phone use, including
weekends and weekdays from 9 or 10
p.m.to 6 or 7 a.m., when per minute
airtime costs are lower.

Homa area. The territory where
you travel and use your phone most,
usually where you live and/or work.
But you may wantto pick a “home”
area away from your actual home, if
you tend to spend a lot of travel and
calling time at this out-of-town loca-
tion. This is the area where your cell
calls will cost the least.

Extended home area. Usually, but
not always, the territory surrounding
or adjacent to your home area where
your carrier charges airtime at your
home rate.

Roaming area. Generally every
place outside your home or extended
home areas, where cell-phone rates
are higher. Your mobile phone will
indicate when you are roaming.

service providers design these in-
centives to get you to commit to
contracts that you cannot easily
terminate without having to pay
supplemental fees.

An allowance of included “free”
minutes may lull you into the habit
of using your cell phone to make
many more calls than you originally
may have intended. Be sure to look
into how much those “free” minutes
will cost.

¢ Choose the right handset. Most
cellular plans include a choice of cell-
phone equipment as part of the ser-
vice package. If you're interested in
just making and receiving calls, these
basic models will do the job. You can
spend more—potentally more than
$1000—for phones that weigh less,
have slim profiles that fit neatly into
a pocket, or come with longer-last-
ing batteries. Before you shell out
extra for a phone, however, keep in
mind that if you opt to switch carri-
ers, the phone you buy may not work
on the new provider’s network. (We

CONSUMER REPORTS FEBRUARY

will test and report on cell-phone
handsets later this year.)

* Be realistic about how you'll
use it. First-time subscribers looking
for safety are often directed to plans
with the lowest monthly access fecs,
which generally run from $14.99 to
$19.99. The convenience of having a
cell phone, however, may make you
use it more often. A low-fee plan can
make sense—but only if you use the
phone just in emergencies. For the
average user, these plans are not
always the best choice. In Detroit, for
example, Ameritech Cellular Service’s
Safety Pack II plan charges a monthly
access fee of $15.95, but users of that
plan pay for all calls. By choosing
the Convenience Pack plan, instead,
which includes 30 minutes of calls
with the $23.95 monthly charge, our
average user would save $60 a year.

* Think before you dial. How
many $1-a-minute cellular calls must
you make from the road anyway, and
could they have been made from your
home or office phone, where prices

1997

can drop to less than a dime? Fully
60 percent of cellular owners say
they’ve used the cell phone to make
calls they could otherwise have made
from a regular phone, according to
the Boston-based Yankee Group con-
sulting firm.

* Review before you renew. Most
contracts last a year or two, and cellular-
phone rates will change considerably
in that time. Before you automati-
cally re-up for the same package
you've had, consider how your use
patterns have changed and whether
a new plan may be more economical.
If you discover that you are paying
for service you aren’t using, vou
might want to consider dropping
back to a less expensive basic
monthly package—or canceling vour
service altogether.

¢ Beware of cellular theft. Sophis-
dcated high-tech thieves have made a
lucrative business out of snatching
the signals that carry unsuspecting
cell-phone users’ electronic serial
numbers out of the air. Some $650-
million in wireless service a year is
stolen through such “cloning” of user
IDs. Service providers don’t make
innocent victims pay for the fraudu-
lent charges—though they could.
You're sull potendally on the hook
for the misdeeds of others, since some
service contracts hold subscribers
liable for acts of fraud committed with
their cell phones.

There are steps you can take to pro-
tect yourself from cellular thieves.
When you're not using it, turn off
your cell phone to reduce the chance
that your signal can be intercepted.
If you don’t plan to make interna-
tonal calls, have your service provider
disable that capability. Finally, if you
suspect that you've been a victim of
cell-phone fraud, call your carrier im-
mediately by dialing 611.

Sure, having a cell phone can be
much more convenient than hunting
for a pay phone, and it can give you
peace of mind. And yes, prices are
falling; and fees for phone activa-
tion and early-terminaton are being
waived, making it easier to justify get-
ting wireless service. But don’t rush
into signing up for cellular simply
because it’s an appealing novelty. As
with any costly addidon you make
to your budget, you should satsfy
yourself first that this is a service you
really need. @



The price of cellular service, city hy city

The table below shows the lowest-cost service
rate plan offered in late November and early
December by each carrier serving the 20 largest
cellular markets in the U.S. Within each metro
area, the plans are ranked by the monthly costa
typical consumer would pay based upon aver-
age personal use patterns. We computed the

cost by adding to the basic monthly access
charge additional per-minute airtime fees for a
customer who was billed for an average of 42
minutes of airtime per month—17 minutes during
peak time (the first number under the “Home™
column}, 23 minutes during off-peak ime (the sec-
ond number under “Home"™), and two minutes

while roaming in the lowest-cost roaming area.
We applied any included minutes that come with
the basic plan, though we excluded landline
charges and assumed no long-distance calls
were made. We added to the total bill any appli-
cable administrative charges, and we did not

aliow for any temporary promotional discounts.

Service Monthly

access

Airtime | Charges
minutes { per minute | set-up| cancel
wncluded

Service Tatal | Monthly | Awrhme
monthly | access
sl charge

Charges | Phone | Fee to

mnutes | per minute | sct-uplcancel
charge

HDME ROAM AVG USER HOME RODAM
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(800) 527-9305

TRAC REPORT ADVISES CONSUMERS: DO YOUR HOMEWORK BEFORE PICKING
CELLULAR SERVICE
CDMA Digital Standard Compares Best of New Technologies

Washington, DC -~ Consumers need to do their homework before picking a cellular telephone
service, according to a newly released study by the Telecommunications Research and Action Center
(TRAC), a non-profit Washington based consumer group. TRAC, publisher of TeleTips(tm), has
been educating consumers on the changes in the telephone and telecommunications industries since
1980. In this first-ever TRAC report on cellular service, the study reviews a number of new
technologics and concludes that the technology calied CDMA compares the best.

“Picking a cellular service used to be 8 choice between two available companies, each offering the
sam¢ technology and essentially the same service. Today, a growing array of providers and
technologics are available, and consumers need more information and sophistication to make smart
choices,” said Samuel A. Simon, counsel to TRAC. “It is not easy 1o make the best choice.”

The TRAC report provides an in-depth explanation and evaluation of the four different cellular
standards — analog, TDMA, GSM and CDMA -- and evaluates cach one based on voice quality,
reliability, pricing plans, enhanced services and aveilability.

The report recommends consumers undertake a “self-assessment” to detenmine how they expect 1o
use the phone and what services and features arc likely to be most important. It then outlines the
questions for consumers to ask, focusing on the new digital technologies.

“All ccllular service is not the same,” Simon said. “It’s hard to know which newspaper ad is telling

the truth when every company is claiming to offer the most state-of-the-art service on the largest
petwork.” -

Of the four technologies, analog, GSM, TDMA and CDMA, the report states that CDMA camne out
ahead in almost every category that TRAC compared.

- Imore-
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Among the recommendations in the report, are:

» Availability will matter a Jot more to consumers who travel a great deal with their cellular phone,
thian to consumers who stick closer to home. Analog cellular service is currently availsble in
most areas of the country, and the more advanced CDMA service is expected to be the most
widely available digital service in the future. Of the other two digital services, GSM will be
offered in most major citics but not in outlying arcas, and TDMA is expected to be available
except in some westem states.

e Privacy is another ares in which phone service providers compete. Becausc analog systems
basically use radio transmissions which can be easily overheard, many wireless phone users want
more security for their conversations. If consumers intend to use their wireless phone for
emergencies, privacy probably won't matter much. But if security is an issue, any of the digital
systems will give morc protection than an analog system. GSM or TDMA, therefore, might be a
good choice. CDMA, which was originally developed for military communications and actually
scrambles each transmussion, offers the highest level of security as well as the best overall sound
quality.

The TRAC study developed a Quick Consuroer Checklist to help buyers find their way through the
maze of cellular claims and counter-claims. '

Analog offers by far the grestest availability, but TRAC found that all three of the digital
technologies provide significant advantages over analog when it comes to services. Among the
digital services, CDMA performed the best in key categories such as signal security enhanced service,
and reception, but the difference wasn’t enough to outshine completely the other digital services.
When it comes to power needs and reliability, however, CDMA was & clear winner. That's
important, because it means that with CDMA consumers will spend less time recharging batteries and
run much less of a risk that calls will be interrupted or dropped while traveling.

Until digital systems are more widely established, a dual-mode phone that switches back and forth
between digital and analog cellular services may be the right choice for most consumers. But given

CDMA’s rapid expansion in the U.S. and its superior service quality, CDMA today looks to be the
best bet for consuiners over the long term.

In addition to the Quick Consumer Checklist, the report contains & listing of the major service
providers and the technology they offer in the top markets, with phone numbers on how to reach
each. The report also contains tips on how to pick the right pricing plan for your calling needs.

Copies of the report are available from TRAC, PO Box 27279, Washington, DC 20005, for $7.95,
plus $1.50 for postage and handling.

Attached is a copy of the Executive Summary and the Quick Consumer Checklist.

Hi#
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A Consumer'’s Guide to the Changing World of Cellular Telephones

ABOUT TRAC

The Telecommumications Research and Action Center (TRAC), is a non-profit
organization devoted to educating and advocating for consumer interests in telecommunications.
TRAC has a nearly thirty-year history, becoming the successor organization to the National
Citizens Committec for Broadcasting in 1983, which was the successor organization to the
National Citizens Committee for Public Broadcasting founded in 1967.

TRAC's focus has been on publishing consumer information about telephone end
telecommunication products and services and advocating consumer interests in these important
and growing services and technojogies. TRAC publications have inchuded Reverse the Charges.
How to Save Money on Your Phone Bill (Pantheon, 1984) and Phonewriting, a Consumcr

Guide to the New World of Electronic Information Services (TRAC, 1986). TRAC also hosts a
world wide web site (www.trac.org).

TeleTips™ is TRAC's quarterly newsletter that contains the only comprechcnsive rate
and service comparison of long distance telephone companies. This special teport represeats
the first effort to expand TRAC’s focus into other products and services. It is the first in what
we expect to be 2 series of reports on wireless snd other new technologies.

Research for this report was undertaken by Geoff Mordock, staff associate for TRAC
aud Samuel A. Simon, Counsel to TRAC. Assistance was also provided by Consumers First and
its President, Jim Conran, the former director of Consumer Affairs for the State of Califoruia.

Copies of this report are available from TRAC, PO Box 27279, Washington, DC 20005 for
$7.95, plus $1.50 handling and postage for a total Tor $9.45.

©1997 Telecommunications Research and Action Center. Nothing in this tcport may be
reproduced without the express written permission of TRAC.

The Telecommunications Research and Action Center Page 3
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EXECUTIVE SUMMARY

How do I pick the right cellular service? Which compaay and pricing plan is best for me? How
do I decide which of the new technologies I should buy?

As more cellujar companies enter the market, and as more and more choices develop, consumers
need to know how to be smart shoppers. Unlike long distance service, where threc or four
companies provide identical service nationwide, cellular is more like local telephone and cable
service with often widely varying services and technologies in different markets.

The following rcport, prepared by the Tclecommunications Research and Action Center
(TRAC), provides a consumer voad map for making some of the most important decisions in
picking a cellular service. The first half of the report looks at which questions 1o ask and the
second half evaluates consumers’ needs and how the various technologies stack-up.

Selecting the cellular phone service that best meets your needs is at 2 minnum a two-step
process. First, you need to pick a service provider. Second, you need to select a pricing plan
which best meets your needs. Just as it is true with long distance, there is no single answer to the
question, “Which cellular phone service is the best?” The answer is, “it depends.” How you
select your provider and pricing plan depends on how you plan to use your cellular pbone. If
most of your calls will be local, issues like network compatibility and roaming charges will be less
important than if you are someone who relies on their phone when they travel for work. The
more sophisticated cellular phones now offer voice-mail, Caller-1D and otber more sophisticated

services which are invaluable if you need your phone for work, but might prove less necessary if
you only use your cellular service in case of emergency.

Do a Self-Assessment

TRAC suggests that first you do a self-assessment. If you are a first time cellular user, talk to
friends who have used cellular a long time. If youn have service now and are looking to change or
upgrade, you probably can answer these questions from your own experience.

» What is the primary rcason you arc purchasing a celluler phone? (e.g., personal safety,

1o keep in touch with children and relatives, business in town, business away from home,
etc.) ?

Will you use the phone when 1 am out-of-town or pnimarily in my local calling area?

¢ Wil you spcod more than 60 minutes a month on my ccllular phone?

1s the majority of the time you plan to spend on the phone during what is considered
peak calling times? (7:00 a.am. -- 7:00 p.m.)

Would you benefit from having a phone which provides more advanced features like
voice-mail, Calier-ID, and the ability to send and receive tcxt messages?

Questions to Ask:

Once you have completed the self-assessmont you will be able to evaluate each of the
cellular services and determinc whether they meet your needs. Service questions to consider
include the following:

1. Do you necd an analog or dagital service? What is the differcnce? What type of service
1s available? Are other services cxpected to be available soon?

The Telecommunications Research and Action Centcr Page 4
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2. What is the difference between the digital technnlogxes (CDMA, GSM, TDMA) and does
it effect your decision?

3. Does the technology impact where and when you can use the phone. (That is, can you
roam or use the phone outside you calling area easily?)

4. What type of technology will give you the best overall coverage or service?

5. What type of calling plan will best suit your needs, and does the tectmology effect that
cost?

How do the different cellular phone technologics compare?

The TRAC Consumer Report evaluated the different technologies when it comes to
mecting the needs of consumers. TRAC looked at analog cellular, Code Division Multipie
Access (CDMA), Time Division Multiple Access (TDMA) and Global System for Mobile (GSM).

Based on the categories discussed below, the report concludes that the emerging CDMA
standard, and therefore the cellular systemns that are based on it, come out significantly ahead
overall.

TRAC based its conclusions on the following findings:
¢ Scrvice availability - Analog cellular service is the most widely available service at the

present time. Digital networks are still being built-out. Of the digital networks in the US,
CDMA is considered the predominant service.

o Privacy and security — Digital service is better able to guarantee privacy and security than

analog because it transmits signals in code. CDMA netwoarks arc the most sccure becsuse
they transmit in code and the code is scrambled.

Enhanced service options — Digital service offers a more extensive package of services
_than analog cellular. Both GSM and CDMA services are competitive.

Power requiremecnts -- Digital technologies in general, requirc less power than analog

cellular. CDMA requires the least amount of power of the digital services and provides the
longest talk and stand-by time.

» Voice guality — Because of its digitized signal, digital phones arc able to provide better

voice quality than analog. Of the digital technologies, CDMA is found to have the closest to
land-line quality service.

¢ Signal gquality — Digital is better than analog and among the digital technologies CDMA
comes out ahead because its broader range signal provides the best quality.

* Reliability — Analog, GSM and TDMA all use hard band-off when changing from onc cell
signal to another, somctimes resulting in an interruption in service, CDMA utilizes the soft

hand-off which allows for signal overlap resulting in no interruption in transmission and
therefore 15 more reliable.

e Community Impact -- The lower power demands of CDMA mean that fewer cell sites will
need to be installed in a community. The advantage of fewer cell sites with broader coverage

means less environmental and visual pollution. It also means that the systems can be built
morc quickly.

The Telecommunications Research and Acnion Center Puge 5
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A Consumer's Guide to the Changing Warld of Cellular Telephones
1. Introduction

Cellular telephones, once cansidered an extravagance, are now within reach for most of the
general public. The bulky, suitcase-sized boxes that took up half a car trunk have evolved into
tiny handscts that can slip into a shirt pocket. Sound quality is improving from the scratchy,
cave-like echoing that many tolerated for years. And, the cost of cellular service is coming
down, making it more affordable for everyone.

It seems as if everyone 18 picking up one of these phones. The Personal Communications
Industry Association (PCIA) cstimates that by 2001 the number of U.S. consumers using all
types of wireless services will almost double from the number today. According to the Wall
Street Journal, over 50 million people currently subscribe to cellular phone service in the U.S.
(the U.S. is the largest market followed by Japap).! The number of users is expected to grow
quickly over the next few years, with the largest increases coming in digital cellular services.

It used to be easy. Choosing a cellular provider was no different than choosing a long distance
service. In lopg distance phone service, the primary factor bas always been cost. Until
recently, choosing cellular service meant choosing between two companies who offered similar
services with competing purchase plans. The choices are no longer that simple. As the
technology is improving, the choices are cxpanding, and knowing how to choose the right
service is becoming more difficult. The last thing anyone wants to do is spend too much money
on the wrong type of service.

Every day ads appear in the newspaper promoting the “best deal,” the “largest network™ and the
most “state-of-the art” portable phone. How do you know if these ads are for real? The old
adage *buyer bewarc” applies to the cellular market. It's nearly impossible to compare service
based solcly on rates because service from one provider to the next varies greatly. Because the
technology is constantly changing, you need to do your homework to know what you're getting
when 2 salesperson tells you he/or she can offer you the best service on the market.

In response to these chalienges, the Telecommunications Research and Action Center (TRAC)
has developed this report to help consumers select their cellular phone service. When it comes
to cellular phone service, consumers want to know how to purchase the “best” ccliular phone
service on the market. While some consumers want the least expensive service, others who rely
on their phones for business-related matters may view the highest quality of scrvice as the best
value. In this report, TRAC will help consumers definc the “best” celiular service for

‘Wa{l Strees Jowrnal Reporis. Septamber 11, 1997. Telecommunications Supplement. page 2.

The Telecommunications Research and Action Center Page 7
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them by looking at three critical factors: quality, coverage and cost. In order to do this
effectively we will look at the technologies driving the market today, service coverage and
purchase plan options. In the second half of the repart we will evaluate how these factors
influence customer choice and based on this information make recommendations on how to

choose the right service. In future studies, TRAC will explore the specific issues of price, value
added services and phone equipment.

The Telecommunications Research and Action Center Page 8
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II. Why is TRAC doing this study?

The Telecommunications Research and Action Center (TRAC)” has played the role of copsumer
watchdog for nearly three decades. It begau its focus on telephone issues right before the
breakup of AT&T in 1982. Since then, TRAC has concentrated on helping consuruers make
informed decisions about tclecommunications issues, especielly cboosing the long distance
company angd calling plan that is best for them.

TRAC's newsletter, Tele-Tips™, provides consumers with a guide for comparing long distance
telephone rates as well as tips on how consumers can save on their long distance calling. It is
the only independent source of information on long distance caliing plans that includes rate
comparisons and plan descriptions.

With TRAC's history of consumer education on telccommunication products and services, a
natural next step was to look closcly at this fast growing new telephone service: wircless
communications. Wireless tecbnology is transforming communications. This report seeks to
cut through the confusion by providing consumers with information about the varying
technologies that directly affect quality, coverage and cost. In this study, TRAC hopes to
alleviate much of the confusion surrounding wireless technology and assist consumers in making
informed choices regarding service. In the following pages, TRAC develops s list of questions to
ask when purchasing service, provides background information on the technology and an
evaluation of how the different technologies impact consumers. At the end of this report we
provide a quick consumer checklist to help detenmine the best wireless to suit vour needs.

For more information about TRAC, or to receive additional copies of this report for $7.95 plus

$1.50 shipping and handling, please contact: TRAC, P.O. Box 27279, Washington, DC, 20005,
call (800) 344-TRAC, or visit our website at http://www.trac.org.

*Formerly the Nationsl Citizens Commitiee on Brosdeasting.

The Telecommunications Research und Action Center Page 9
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JII. Cellular Phone Service and Consumers.

Until recently, if a consumer was interested in purchasing & cellular phone, the choices were
limited. But things have changed. Today consumers are faced with choosing from a number of
different technologies, services, and pricing packages. TRAC’s work in the area of long distance
calling has focused on service plan options and how to select the least expensive plan for your
needs. With cellular service, cost is not the only consideration and often not the most
jmportant. Because the options in the cellular market are rapidly changing, determining the best
service requires that a number of different factors be taken into consideration.

Technology:

Even the term cellular service no longer means what it once did. Today, cellular phone service
represents numerous technologies from which 2 customer can choose. One of the key
distinctions in cellular technology is anslog versus digital. Analog, the earliest type of cellular
service in the U.S., is limited with little capacity to handle multiple functions. The other major
category of service is digital, which includes TDMA, GSM and CDMA technologies. Unlike
analog, digital phonc technology can handic more sophisticated data-oriented services. But not

all digital standards are the same. There arc important differences which are addressed morc
specifically in the next section of this report.

Analog service is presently available virtually everywhere in the U.S., unlike digital networks
which are still under construction but are quickly catching up. CDMA leads as the choice among
the majority of service providers and will ultimately be available in more parts of the country
than either TDMA or GSM.} For consumers, particularly those who use their cellular phones
when they trave], availability of service is a key consideration.

Dual-mode phones have been designed to accommodate both digital and analog cellular service
with the ability to switch back and forth during the coursc of a phone call. Also in the near
future, multi-mode phoncs will allow you to switch back and forth between the different digital
technologies like GSM and CDMA. When you pwchase a phone, for use on a digital network,
find out if it will operate on any other networks. In addition, before purchasing a phone, make

sure you know what types of digital service are available in your area, as well as the types of
service planncd for the future.

Phones arc another variable in the decision-making process. Cellular phones arc designed to
operate on specific networks offering a vanety of technology-based features. Gamning consumer
interest in the last few ycars has been the Personal Communications Service (PCS) phone,

designed specifically to take advantage of the higher quality service and features available using
digital technology.

*Richter, MLJ. “CDMA Leads 1n the Cross-Country Race ™ COMA Spectrum. June 1997,

The Telecommunications Research and Action Center Page 10
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Price:

At the same time that the number of cellular technologies is growing, the number of pricing
options offered by cellular telepbone companies is also expanding. Typically, 2 contract for
analog cellular service includes the cost of the phone. Op the other hand, many of the new
digital services require customers to purchase the phone up front. There are some exceptions to
this rule, where the digital phone is included in the contract. Digital phones start as low as $99,
with & mid-range price of $200 to $500. Because digital phones can be expensive and may not
be interchangeable with other providers, selecting the right service type is important.

Selecting your calling plan wisely will ensure that you get the greatest calling value for the lowest
price. Every cellular service, digital or analog, comes with a number of different options for
purchasing service. Each plan caters to different types of customer usage pattcrns. Customers
who plan to use their phone primarily for business purposes should consider a service plan that
allows you to pay a flat fec up front in order to receive a deeply discounted per-minute rate. In
general, the more time you plap to spend on the phone and the you are willing to commit to
paying for up front, the more discounted your per minute charges are likely to be. But, if you
only plan to use your phone in case of emergency, you should not agree to purchase 100

rminutes per month just so you can receive a more discounted rate — you will still have to pay
for all 100 minutes, even if you only use ten.

Customer purchase plans generally fall into three basic categories: high, medium and low usage.
It is important to remember that cellular phone charges are usage sensitive, unlike basic land-line
residential telephone service which charges a flat ratc and provides unlimited local calling. The
following scenarios are examples of types of service plans. It is important to understand that
cost varies greatly from market to market based on type of service and competitiveness of the

service area. The purpose of including these plans is to give you an understanding of the range
of cost options:

Option I: A heavy user is defincd as someone who will use approximately 1000 minutes a
month. This type of user probably uses the phone for work, averaging 4-5 hours per week on
their_cellular pbone. For 1000 minute plans you pay an up-front charge in the $200-$300
range. There is 8 per minute charge on additional mioutes of use above 1,000 minutes of 20-30
cents for peak tme calling and 10 cents for off-peak calls.’ As the market becomes more

competitive, you’ll be able to find deals like 1500 minutes for $75 (now available in some
markets).

Opuon II: A moderate user will typically use the phone for short, frequent calls. Service plans
best swted for their needs will include the first 60-120 minutes per month for 2 monthly fee of

“(Wall Street Journal Reports Telecomununication Supplement September 11, 1997, Puge R10).
The Telecommunications Rescarch and Action Center
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$20-340. The additional per minute charge for local calling will range from 30-50 cents for
peak calling and as low as 10 cents for off-peak *

Option III. A light user is typically someone who uses the phone only i an emergency. Some
cellular providers allow customers to pay a low monthly rate with all calling time additional.
Other low-end plans offer 30 minutes of calling time for a monthly fee ranging from $15-$30 a
month with per minute charges ranging from 20-50 cents for peak usage.®

Otber factors contributing to calling costs, not identified above, include roaming and long
distance charges. Roaming charges are incurred when you leave your local calling area. Roaming
outside of your calling area results in charges of 50 cents to S! per minute on top of both the
per minute usage cost and long distance charges.” It is important to remember that your local
calling area for cellular service can be much bigger than for regular welephone service. As the
cellular market becomes more competitive, many providers have begun offering service outside
the local calling area with no additional roaming fees. TRAC believes this is a trend that is
likely to continue.

In an effort to avoid long distance and roaming fees, business travelers have begun sctting-up
multiple phone numbers for their celiular service in multiple cities.

For example, if someone works out of both New York and Los Angeles, they can set-up what is
called dual-NAM service with two phone numbers. The number in New York is provided by the
local cellular provider and allows the business customer to make and receive calls in New York.
The business customer also has a number programmed into the same phone which they use in

Los Angeles. The Los Angeles number is local for that area and service is provided by the
carrier local to Los Angeles,

‘bid
‘Ibid.
Mbid.

The Telecommunicatons Research and Action Center Page 12
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Roaming Service provided by other networks for a user when they leave
their Jocal m.lhng area, Rstes are

| Chxges mcuxred while mllmg a phone numbex outsxdc of the
local netwcrk

Thc h:ghcst per mmutz rates are charged dunng pmk hours
(typically betwcen 7am and 7pm, Monday through Friday).
Off-peak is at all other times.

7 snd off-peak calling

All of the charges described abovc have come down significantly in the last scveral years as
competition in the ccliular market has increased Providers continue to come up with new
pricing plans and promotions to attract new customers. One of the most popular service features
that providers are making available on the newer digitmal plans is providing the first minuic of

incoming service for free. This is a real benefit for consumers who use their phones for short
conversations.

Another example is Sprint PCS’ recent announcement (9/15/97) of the Home Rate USA plan.
Sprint PCS Home Rate USA allows customers to make or receive calls anywhere within the 65
Sprint PCS markets in operation nationwide at the home airtime rate, plus $4.95 per month.
This enables customers who live in onc city to wavel to another city in the coverage area and be
able to place local calls at their home airtime ratc and not incur any long distance or additional

roaming charges." Waving the usage sensitive roaming fecs i3 one way providers are attempting
to attract new customers into the cellular market

If you determine that you do not need to use your phone outside of the immediate calling ares,
it is not necessary to be concerned with network compatibility and roaming charges outside of
the local area. Users who travel extensively will want to select a service that provides the best

coverage. The very occasional user will want to select a service that has either limited or no
minimum usage charges.

*Sprint Sets First Nationwide Pricing Making Wireless Clearer Cosst 10 Coast.” Slmnt Press Releasc, Scptember 9,
1997.

The Telecommunications Research and Action Ceniter
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Service:

The types of services available with your cellular phone will vary based on the technology, the
provider, and the capabilities of the phone you purchase. Services available are determined in
two ways: the technology or network your service is operating on and the type of phone you
have. As the technology has improved, the number of “whiz-bangs™ has continued to incrcase.
Many of these more advanced features are currently being offered at no extra cost to consumers.
But these features, if you use them, increasc the amount of time you will spend on your phone,
and as a result, the size of your monthly bill. Digital service, which includes GSM, TDMA and
CDMA, offers features like voice-mail, Caller-ID, paging, three-way calling, call forwarding, text
messaging and data and fax capability. More advanced applications using the text capability now
availablc on many of the phones on the market include: receiving c-mail directly on your phone
handset; browsing the Internet; and receiving news, weather and stock updates as they occur.

When purchasing a cellular phone, consider carefully which features you are most likely to use.
Certain models offer programmable phone directorics for up to 100 names, other less expensive
phones with less memory might only store 25 names. Some phones include e data-port for
connecting to a computer. If you plan to usc your cellular phone in place of a regular phone
line, this is a great feature, but also be aware that you are paying for this feature and for the
usage time spent using thus wireless service. Many consumers will find these features eritical in
the day-to-day performance of their jobs. Others will be interested in 2 more limited number of

features, such as Caller-[D, which is a secunity feature that allows you to screen calls beforc
answering them.

Many of the additional services are available by subscription, like text messaging. For an extra
monthly fee, you can use your phone to send and receive messages. For those on the road this
can be a very valusble service The information scrvices delivered directly to your phone are

also subscription-based. The more advanced digital netwoik that you are on, thz more
sophastuicated services you will be able 1o receive.

When shopping around for a service package, be sure 10 find out what is included in the cost of
the service and the cost of additional features before signing up for the latest “whiz-bang.”

The T elecornmumcamm Research and Acnon Cenier
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In this section TRAC has attempted to provide you with a primer and 3. list of questions to ask
to guide the process and help you determine which service in your area is right for you In the
next section we explore more in depth the differences in the technologies currendy on the
market and how these differcuces in service impact consumers.

The Telecommunications Research and Acnion Center Page 15
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IV. What types of cellular technologies exist in the marketplace?

As demand for cellular phones has increased, the technology has responded. Today, you can
choose not just between providers of similar services but also among providers of different
technologics. Changes in technology over the last 10-15 years have come in 2 direct response
to consumer demand and an increase in competition for new customers.

In the early days of cellular telephones the standard in the United States utilized analog cellular
technology. Analog technology utilizes signals in waves much like the typical FM or AM radio.
As cellular service began to decrease in price and increase in popularity, the capacity of the
analog system increasingly became strained. With too many calls for the analog system to
handle, cellular phone users often heard other conversations while on the line or failed to even
get oo the system. Theft of cellular service was also on the rise, and as a result, many customers
began receiving charges on their telephone bill for calls that they did not place.’

In response to the limitations of analog, development of a new generation of cellular phones
began in the mid-eighties. Eungineers sought to eliminate many of the problems that people were
having with their analog service by improving sound quelity and security as well as expanding the
number of service features. Digital technology became the clear solution.'

Two different digital technologies were developed that took somewhat different approaches to

wircless communication. These are Time Division Multiple Access and Code Division Multiple
Access.
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Imegine a bus with fifty people participating in twenty-five different conversations — ecach
conversation in a different language. Each person can only understand the person they are
talking t0. Other conversations become background noise. This would be considered a CDMA
bus. Conversely, on a TDMA bus, only one person can talk at a time because they have to
spcak loudly 1n order to be heard. Even if everyone spoke English, they would have to wait to

*Crimmuls cun monitor the airwaves for analog signala, copy the clectronic saial number of a phone and Geate »

‘cloncd’ phone. (Buckley, William M. “Stop, Thief!” Wall Secer Journal Reports, September 11, 1997. Page
R14))

loEngmem determined that capacity for the next gencranion system should be ot Jeast ten times more than the AMPS
nuctwork sod also more secure.  Developers realized that with analog ccllular, cslls arc separated by using a dafterent
frequency. Each ccll has s limited number of frequencies available and only a limitcd number of peoplc can usc »
particular cell at a given tnc. They determined that through use af a digitized sigmal, the number of calls could be
multiplied to incicasc capacity. Characterisnes of digtal technology make 1t much more difficult to 1ap users’ calls.
(Vimliano, Frank. “How the Feds Blow It, Once Agam ™ hup.//www vxm comv2 1 R.62.hinl)

The Telecommunications Research and Aciion Center
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be able to speak for a certain period while others remained silent  CDMA operates on a lower
power paradigm. This means that although there may be numerous conversations taking place,
cach person can clearly understand their own conversation.

Obviously, wireless technology operates much more quickly than do conversations on a bus.
However, the way that the conversations take place on a CDMA bus and a TDMA bus describes

the differences in how the technologics manage the limited amount of frequency available for
wireless communications. :

In the early 1990’s, when TDMA first became available companies were anxious to offer
customers the advantages of digital technology and immedsately began deployment.

In the mid-1980’s, Europe was attempting to create a common standard for digital cellular
service which would work across borders. They eventually reached an agreement that produced

the international standard known as Global System for Mobile (or GSM).!! GSM utilizes the
TDMA digital technology.

Shortly after TDMA was agreed upon as the U.S. digital standard, 2 company based in southern
Califorpia aonounced the development of CDMA for commercial cellular use. Prior to the
announcement, the technology had been deemed too “erratic,” but the California company was

able to demonstrate to numerous large carriers that CDMA was capable of providing a higher
quality of service than GSM and the U.S. TDMA standards.'*

In early 1996 a new standard of service was introduced, called Persopal Communications
Systems (PCS). PCS refers to thc operating frequency which is set aside for more advanced
wireless digital phone service. PCS provides a broad range of enhanced services, uses a smaller
battery, and provides better reception. Some of these services imclude Caller-ID, simple
messaging service (SMS), call waiting and call forwarding. Like PCS, COMA phones are also
designed to provide cohanced services, are lighter weight and provide longer talk-time."?

Initially, cellular providers offered service based on TDMA and GSM. However, in the last few
years CDMA technology has cffectively “caught up” to and has become the technology of
choice for providers in the United States. Fifty-four percent of current license holders are
CDMA. CDMA, service expansion has happencd because of its recognized bencfits to the user.
In a recent article in the Washington Post (9/22/97), staff writer Mike Mills observes that

"'At the samc tume that the United States was developing its digital standards, the Eurapean community was
sttugglmg with ways to resolve the problems it had encountered in their analog systems. Most countrics m Europe
bad separatc standards that were incompatible with others in neighboning countries. Europe was becoming one
financial entity as bordcrs became less significant, and the nations of Euwrape wanted to make surc that they agreed on
a communon standard for digital cellular service. (Shacock, Stustt, “CDMA/TDMA: From Fists to Facts.”

http*/fwww encsson.com/ Connexion/connexion3-93/techno.html) They reached an apgrecment, called the
Memorandum of Understanding (MoU). to create an intemationsl standard known as GSM (Glabal System for
Mobilc). The standard enabled developers to design ccliular phones that could operate worldwide There 1s no
topyright nor ownership of GSM, but use of certain parts in 2 GSM phoue are restneted to members of the MoU.
(bup://WWW.GSMDATA. COM/mou.htm)

’Hurdy, Quentn. “Cordless Confusion™ Waf! Sereet Journal. September 11, 1996, Page R20.

Y0One thing that is important for consumers to keep in mind is that the different types of tcchnology utilized in digital
tranamission are not compatible. Furtharmorc, there iy & dishnction between TDMA and GSM, even though the Istter
is bascd on TDMA techmalogy. TDMA is the torm used when referring to the 1S-54 and 1S.136 standards, primarily
used by AT&T Wireless and BellSouth, whilc GSM rcfers to the standard signed at the MoU.  Also note that therc is
a difference between frequencics in which wireless phones communicatc. PCS systems are limited to a certain
frequency, thereforc a PCS phone will not be able 1o have access in areas where analog scrvice is the oaly type
deployed. (http://www.pesdata com/pesinto.btm).  Currently, these incompatibility issues are being addressed in
the development of new phoncs that can switch berween digital standards and frequencies,
(http://www . pcsdata com/roaming. htm)

The Telecommunications Research and Action Center Page 17
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Sprint Corporation, which inherited GSM when it invested in the company Sprint Spectrum, has
rejected GSM outside of the Washington-Baltimore arca because the company now believes that
CDMA is a better techmology. Sprint Corporation is now in the process of building its national
network, Sprint PCS, based on COMA.

The discussion has been heated as to which standard is better, and in this report TRAC atntempts
to clear up some of the confusion. You need to choose your service based on how and where

you plan to use your cellular phone. In the next section, we look at the technology’s impact on
the consumer.
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A Consumer's Guide to the Changing World of Cellular Telephones
V. Evaluation of technologies and their impact on consumers.

In the previous sections we discussed the basic differences in the technologies and questions to
ask when shopping for service. In this section we look more carefully at how services implicit
in' the different technologies directly impact the comsumer. By cvaluating relisbility,
availability, privacy and security, enhanced scrvices, power requirements and impact on the
community, we can begin to draw some conclusions about the type of services that best suit
customer needs.

Availability. What types of services are available in my area?

Anslog cellular service has been around for some time now and is available in most arcas of the
country. Digital networks are jn the process of being built with service available primarily in
major cities and are expected to be widely available within the next few years.

Of the digital services in the U.S., CDMA is anticipated to become the most widely available.'*
It is anticipated that there will be nearly 1 million CDMA users in the U.S. by the end of the
year. Availability of GSM and TDMA in the next few years will also increase, but not to the
levels projected for CDMA. Consumers who are interested in using a digital phone will
eventually find that CDMA-based service will be available in just about any area of the country,
both urban and nzal. GSM service will be offered in most major cities — but not outlying areas,
and TDMA will be available in all but the western arcas of the country.

Digital phones operate on many different frequencies throughout the world which are not
neccessarily compatible. Phones are being developed that can switch between the different
frequencics and standards, eliminating many of the compatibility problems between services and
service areas.'’ Currently, CDMA dual-mode and dual-band dual-mode phones offer the ability
to switch from digital to analog service when they enter an area that does not provide CDMA
coverage. TDMA and GSM phone manufacturers have also developed phones that will be able
to operate on a dual and multi-mode basis. GSM, as mentioned earlier in the paper, already
provides service that allows Europeans to use their phones in the U.S. Without full deployment
of a patignal network that allows for operation of s particular digital cefllular technology --
CDMA, GSM, or TDMA - switching between digital and analog, for the time being, remains an
important feature for the consumer who travels and wishes to use a digital phone !¢

Some argue that if you want a standard you can use to travel across the country imto many
different areas, then you should acquire a bandsct and service that utilizes the most popular

"According to & report produced by Dataguest, Inc., the number of U.S. subscribers using CDMA is expeeted to
surpass TDMA -based technologies by 1999. Altheugh analog cellular is currcotly deploycd scyoss the nation, the
number of thosc subscribers using analog scrvice will dechne rapidly as dugital service is provided mn morc arcas.
GSM subscribership is not cxpected to grow as quickly as CDMA and TDMA (IS-136), and will still be behind
analog as the standard of choice well into the next contury.  Daisquest, Inc. expects that by the ycar 2001, CDMA
carriers will have 36% of the U.S. market compared to 32% for TDMA, 5% for GSM and 26% for analog. Current
levels are 4% for CDMA, 9% for TDMA, 2% far GSM and 85% for analog {(Wall Street Journal Reports
Telecommunication Supplemen(, September 11, 1997, Page R20).

“The advent of “dual-mods” and “multi-mode™ phones thxt provide the ability 1o switch between different
frequencies and standards will climinste the challenge of roamung in areas not scrved by your provider. (Emmett,
aricllc. “Wonders of the World Pbonc.” America’s Network November 15, 1996; and “A Study in Wireleas
Contrasts.” America’s Neiwork. Mxy 1, 1997)

“Phones already cxist that aliow a user 1 wiilize fiequencics w both the 800 Miz and 1900 MHz PCS band Jovels.
Qther phones already exist that allow users to access GSM in both the 900 and 1500 frequencies. Still more phoncs
ict consumers switch between CDMA and AMPS  One of the primary arguments madc by GSM providers is that it is
compatible with GSM systems arouad the worid. Thc only compartibility is the vocoder and the SIM chip, not the
frequency used in transmission.  (http://www pesdata.com/roaming. htm)
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